448                                     MACHINE DESIGN.
it shall be in proper proportion to the necessary length and height of the machine. The curves LS and MT may be drawn for bounding lines of a box frame to support the mechanism. M should be carried to the floor line as shown, and not cut under. None of the part DNE, nor that which serves to support the cone and gears on the other side of the frame, should be made flush with the surface LSTM, because nothing should interfere with the continuity of the curves LS and TM. The supporting frame of a machine should be clearly outlined, and other parts should appear as attachments. The member VW should be designed so that its inner outline is nearly parallel to the outline of the cone pulley, and should be joined to the main frame by a curve. The outer outline should be such that the width of the member increases slightly from W to 7, and should also be joined to the main frame by a curved outline. In any cross-section of the frame, as XX, the amount of metal and its arrangement may be controlled by the core. It is dictated by the maximum force, P, which the tool can be required to sustain. The tool is carried by the slider of a slider-crank chain. Its velocity varies, therefore, from a maximum near mid-stroke, to zero at the upper and lower ends of its stroke. The belt which actuates the mechanism runs on one side of the steps of the cone pulley, at a constant velocity-Suppose that the tool is set (accidentally) so that it strikes the table just before the slider has reached the lower end of its stroke. The resistance, R, offered by the tool to being stopped, multiplied by its (very small) velocity, equals the difference of belt tension multiplied by the belt velocity (friction and inertia neglected).* R, therefore, would vary inversely as the slider velocity, and hence may be very great. Its maximum value is indeterminate. A "breaking piece " may be put in between the tool and the crank. Then when R reaches a certain value, the breaking piece fails.
* See Chapter V.